The interventricular septum is believed to rupture in approximately 10% of survivors of myocardial infarction.' Early investigation and operation are the usual treatment.'2 This study was prompted by the clinical impression that we were seeing consistent patterns of coronary collateral circulation and left ventricular anatomy in patients with post-infarction septal rupture. It is difficult to find an appropriate control group in an observational study. Differences in patient selection, angiographic assessment, and intervals from infarction to investigation often make comparison with other published trials inappropriate. We overcame some ofthese problems by using a large well defined consecutive series of stable survivors of infarction as a comparison group. 5 We selected patients from the London and Newham hospitals who had an early post-infarction exercise test. This was followed by early coronary and left ventricular angiography. So We used x' analysis to compare the angiographic variables of the two study groups.
Results

CHARACTERISTICS OF GROUPS (TABLE)
The a similar interval from infarction to angiography, but some patients with septal rupture presented a considerable time after infarction. The longest interval was more than a year. Most patients with septal rupture were investigated within two weeks of infarction and within a few days of the diagnosis of septal rupture (median interval 12 days (range 1-470). The median delay in the comparison group was 21 days (range 7-40) from infarct to angiography.
CORONARY ANGIOGRAPHY (TABLE, FIGS . Another clear and statistically significant difference between the study groups was the frequency of aneurysm formation. There was a left ventricular aneurysm in 66% of the septal rupture group and only 24% of the comparison group (p < 0-0001) and patients with septal rupture showed a greater degree of left ventricular damage as judged by the regional wall motion score. They had a higher mean score than the comparison group (28 v 22 p < 0-01).
Discussion
This series of 91 patients with post-infarction ventricular septal defect from two referral centres gives a broad clinical experience of this condition. In the past clinical attitudes favoured delayed transfer to referral centres such as our hospitals, and this probably would have led to many of these high risk patients dying before investigation and operation.2
In patients with septal rupture there were fewer collaterals to the infarct territory. Our comparison group, chosen because of the short interval from infarction to angiography, had more three vessel disease than those with septal rupture. An earlier report on early angiography in a large unselected consecutive group ofsurvivors ofinfarction showed a similar pattern of coronary disease to that seen in our patients with ventricular septal defects.7 But 61% had collaterals-a similar proportion to that found in our comparison group. This emphasises the lack of collateral circulation associated with ventricular septal rupture.
Human collateral circulation varies8 and its pattern of development is unclear. Coronary collateral vessels are thought to enlarge in the presence ofobstructive coronary disease creating a pressure gradient and encouraging flow between the epicardial coronary arteries.9 In acute coronary occlusion, collateral circulation may be seen immediately but its functional importance and time course of development are not known in humans. Reports from a series of patients studied after infarction, who had occlusion of the infarct vessel, give some insight to the rate of progression of collaterals.'0 Just 16% had collaterals visible on angiography within six hours but after the first day the rate rose to 62% (grade II-III collateral score) with only small increases in the ;ollowing weeks. This suggests that the small differences in the intervals from infarction to angiography in our two groups are unlikely to have influenced the results significantly. Sporadic case reports have indicated that a collateral circulation may be well developed in the absence of chronic obstructive disease and protect the heart after ligation of the left anterior descending artery'' or traumatic right coronary arteriocameral fistula." Large retrospective studies of patients with coronary disease have given an indication of the functional importance of collaterals seen on coronary angiography. Evidence from studies ofregional wall motion supports the view that collaterals protect the heart when coronary occlusion occurs.'3"' This effect was of more benefit after occlusion of the left anterior descending artery than after occlusion of the right coronary artery. '5 Our findings indicate that septal rupture after infarction is most likely to be associated with total occlusion of a coronary artery (usually the left anterior descending artery) with little or no collateral flow to the infarct territory. The absence of collateral flow probably increases regional necrosis leading to an increased risk of left ventricular aneurysmal dilatation and septal rupture. Alternatively, the absence of collateral circulation could simply reflect the extensive myocardial damage. This is unlikely in view of the equal distribution of collaterals in our comparison group irrespective of the extent of left ventricular damage. If our original hypothesis were correct then the pattern of coronary artery disease in patients with rupture of the left ventricular free wall should be similar-data from necropsy studies support this view. '6 In 20 cases postmortem angiography showed a recent occlusion in a coronary artery with no collateral circulation to the infarct territory.
Doppler echocardiography is a reliable method for the diagnosis of ventricular septal rupture after myocardial infarction and it has been suggested that invasive investigation before operation might be unnecessary.'7"8 Our results show that single vessel disease was more common in patients with septal rupture than in the comparison group. But halfof the septal rupture group did have disease in the noninfarct related vessels (30% two vessel disease, 210% three vessel disease) of sufficient severity to be considered for aortocoronary bypass grafting. Establishing the diagnosis of septal rupture should not now require cardiac catheterisation, but coronary angiography remains a useful preoperative investigation.
This review of patients with septal rupture confirmed our initial clinical impression that most cases occurred in elderly patients with single vessel disease, total occlusion of the infarct vessel, and no collateral support to a large area of infarction. The angiographic appearance was different from that seen in a stable group of patients who were also assessed soon after infarction. 
